T HE two major objectives of this paper are: First, to ascertain the projected age-sex specific mortality rates of United States white and nonwhite populations for the years 1960, 1965, and 1970 ; and second, to establish the future life expectancy at selected ages for these four race-sex popula tion groups based upon hypothetical life tables derived from projected death rates.
Numerous mortality projections, employing a variety of techniques, have been prepared and experience has proved many of these forecasts to be unduly conservative.2 Also, data for recent years indicate that Dorn's projections are rather conservative.3 For example, mortality rates from 1948 to 1955 decrease to such an extent that the expectation of life in 1955, especially for the white population, had nearly attained his projected values for 1960.
Mortality projections serve four major purposes: First, pro jected survival rates are essential for developing population projections;4 second, mortality forecasts serve as a basis for estimating premiums, annuities, and reserves by life insurance companies; third, they are necessary for preparing future cost estimates for the Old-Age, Survivors and Disability Insurance program; and fourth, they provide estimates of mortality December, 1952, 24, No. 4, pp. 235-61. rates, assuming the application and acceptance of existing medical knowledge.
M o r t a l i t y P r o j e c t i o n P r o c e d u r e In computing 1960 In computing , 1965 In computing , and 1970 projected United States race-sex mortality rates, it was assumed that age-specific death rates will decline asymptotically throughout [1955] [1956] [1957] [1958] [1959] [1960] [1961] [1962] [1963] [1964] [1965] [1966] [1967] [1968] [1969] [1970] . These rates were projected, using conventional punch card tabula tion machinery and an IBM 650 computer, by the following procedure:
First, the annual United States age-specific death rates for the 25-year period 1930-1954 were extrapolated to 1970. Straight line and parabolic fits were obtained for the natural logarithms of age-specific mortality rates versus years coded with 1930 as zero. Exponential curves were computed by the least squares method using the following two formulas:
Straight line: log y = a + bx (1) Parabolic: log y = a + bx + cx2 ( 2 )
Second, the resulting two sets of 1960, 1965, and 1970 agerace-sex extrapolations obtained by fitting exponential curves were then compared and one was chosen. Table 1 shows the co efficients for the selected mathematical fits to the 1930-1954 mortality data.
Third, erratic and unrealistic projections were obtained for white males 55-59 and 85 years of age and over, nonwhite males 75 years of age and over, and for nonwhite females 70 years of age and over. Adjustments were necessary in these cases, requiring the elimination of inconsistent projected death rates.
The recorded age-specific United States death rates for the four race-sex populations at every fifth year from 1930 through 1955 and the 1960, 1965, and 1970 projections are shown in Tables 2 and 3 . The prospective changes during the 15-year period 1955-1970 reflect a continuation of past trends, one of steadily declining mortality rates. The 1970 projections, for example, indicate that death rates will be lower in every age-race-sex population group than in 1955. Infants and young adults have benefited most from recent health progress and probably will experience the great est relative reductions in mortality by 1970. Comparatively small declines will occur among the aged. Also, females have profited to a greater extent than males from mortality reduction in the advanced ages. These sex differences will widen even more by 1970, as in both races aged females will experience proportionately greater reduc tions in death rates than will males.
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In general, the proportionate declines in the death rates of young persons of both races and sexes will be approximately equal. However, in the productive and advanced ages, the death rates of nonwhite males are likely to fall relatively more than those for white males. In contrast, mortality rates will decline more rapidly for white than for nonwhite females in these age groups.
Projected Changes in Life Expectancy
Hypothetical abridged life tables were prepared by sex and race for the United States population, using 1960, 1965, and 1970 projected age-specific death rates in each case. The sepa ration factors (f ) for the population under 1 year of age were computed by the following formulas:5 L 0 = flo + ( 1 -f )li, where (3 ) f -y n / 1 W Greville's method of abridged life table construction was em ployed.6
6 The separation factors (f) for United States race-sex groups age 0-1 were pro jected to 1970, by the least squares method by fitting a straight line to 1929-1931, 1939-1941, and 1949-1951 (Table 4) . For instance, notable increases in the number of persons out of every cohort attaining age 1 will occur between 1955 and 1970. According to these figures, the number of white male infant deaths out of each cohort of 100,000 born will decline from 2,675 in 1955 to 1,882 in 1970. The corresponding 1955 and 1970 infant deaths are 2,037 and 1,272 for white females; 4,722 and 2,995 for nonwhite males; and 3,886 and 2,333 for non white females.
The increased chances of survival will prolong lives, aug- menting the number of persons living to working age and add to the growing number of persons reaching age 65 and over. Over 70,000 white males and 86,000 white females out of every 100,000 bom in 1970, assuming they are subject throughout life to projected mortality rates for that year, can expect to attain age 65, compared to 65,700 white males and 80,000 white females in 1955. At birth, the life expectancy, or ex values in actuarial nota tion, implied in United States age-specific mortality projec tions, as compared to 1949-1951 and 1955 Because life expectancy, from birth onward, increases more rapidly for females than for males, these differentials will be even greater in 1970 than at present. In 1955, the average life expectancy at birth was 6.3 years greater for white females than for white males, and by 1970 it will be 7.5 years greater. For nonwhites, it was 4.7 years greater for females than for males in 1955, and by 1970 it will be 6.0 years greater. This marked trend will augment the growing excess of females over males at older ages. Also, it increases the probability that wives will outlive their husbands, further enlarging the pro portions of widowed females in this country and lengthening the period of widowhood of women bereft of their husbands.
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According to these projections, one may anticipate gains in human longevity of 3.0 years for white males, 4.2 years among white females, 5.6 years for nonwhite males, and 6.9 years among nonwhite females between 1955 and 1970. Therefore, the above projections indicate a relatively greater increase in the life expectancy at birth for nonwhites than for whites, and a greater improvement for females than for males.
The proportionate increases in life expectation between 1955 and 1970 are most pronounced in infancy and childhood, di minishing as age increases (Table 5 ) Coincident with the anticipated reductions in mortality dur ing the 15-year period, the chances of survival from birth to the productive ages will increase markedly. Also, substantially more of those in the working ages in 1970 can look forward to surviving until retirement. For example, a white male worker Moreover, the extension of average life expectancy, accom panied by a pronounced earlier withdrawal of older workers from the labor force, will protract the period of retirement, thereby accentuating existing gerontological problems. W olfbein estimates that the average number of years spent by men in retirement has more than doubled since 1900, and current trends indicate a tripling of this figure by the year 2000.7 For example, in the United States in 1900, a male worker 20 years of age could look forward to living 42.2 additional years, spending 39.4 years working and 2.8 years in retirement. By 1955, a male worker of the same age could expect to live 49.5 years, having a working life expectancy of 43.0 years and a period of retirement of 6.5 years.
S u m m a r y Age-specific death rates for the four United States race-sex population groups were projected to 1960, 1965, and 1970 by exponential curves using the least squares method. Straight line and parabolic fits were obtained for the natural logarithms of 1930-1954 age-specific mortality rates versus years coded with 1930 as zero. Then, 1960 Then, , 1965 Then, , and 1970 hypothetical abridged life tables were constructed to establish lx, dx, e" and other life table values. This paper has shown that:
First, the reductions in death rates during 1955-1970 will be much greater, proportionately, in infancy and early child hood than in the adult and advanced ages.
Second, at middle age and over, females will experience relatively greater reductions in mortality than males. This further will enlarge the excess of females over males, reduce the sex ratios in these age groups, increase the number of widows, and extend the duration of widowhood. Third, diminished mortality will increase the chances of in fants living to successive ages. This will augment the number reaching productive ages. Also, by 1970, over 70,000 white males out of each cohort of 100,000 born, as compared to 66,000 in 1955, can expect to attain age 65. The extension of average life expectancy will increase the number of persons aged 65 and over, further enlarging the number receiving So cial Security retirement benefits. Accordingly this will lengthen the period workers spend in retirement, greatly intensifying problems associated with geriatrics.
Fourth, projected increases in longevity between 1955 and 1970, range from 3.0 years for white males to 6.9 years for nonwhite females. Nonwhites will experience a relatively greater increase than whites, while females will have propor tionately greater gains than males.
Fifth, the rises in life expectancy between 1955-1970 will become progressively smaller as age increases. At ages 70 and over, the relative gains for nonwhites will surpass those for the whites.
These projections may seem optimistic, especially after the temporary 1957 reversal in the death rates concomitant with the widespread prevalence of Asian influenza and other respira tory infections.8 Nevertheless, numerous factors and trends indicate further reductions in mortality. Apparently, a gradual and progressive diminution of death rates will continue for infants and young adults. On the other hand, the greatest possible mortality reductions lie among aged populations, es pecially males.
